Page 10f2

[ 9 1’} SARDAR PATEL UNIVERSITY
M.5¢ External Examination, Semester -IT
Saturday Date ; 1-12- 2012
Time :10.30 a.m 4o 1.30 ,Fﬁ—“\]
Subject/Course Code :PSO1 TAEE;,
Matrix Algebra S
-1 Attempt following 08

(1) A=3x; + 5%, + Ty then &2 =

{a) L]
(b (E57
() (3.5, 7)
{d) Non of above.
(2} In usual notation : 4 = [3; 8:] = [; ﬂ = 4y, Gy are
[a) Linearly dependent,
{b) Orthogonal.
(c) Not linearly dependent but orthogonal.
(d) Not orthagonal and not linearly dependent.
{3} In usual notation for centering matrix L
(a) Iz zero,
(b} Is less than zero.
() Is greater than zem.
{d) Non of above,
(4} In usual notation &y denotes
(a) # of positive latent roots.
[L0)] ¥ of negative latent roois.
ch # of non-zero latent roots.
(d) # of zero latent rocdts.,
(5) Signature of quadratic form is
{a) # of positive diagonal element.
(3] # of negative diagonal element.
(<) # of non-zero diagonal element.
(d) # of zero diagonal element.
(6)  Vectors in basis of vector space
(i) Are unique.
)] Are linearly dependent,
{c) Are not orthogonal.
id) Are not unique.
(7} AX = 0 hus non-null solution veetor it
{a) Matrix 4 is symmetric.
(b) Matrix A is singular,
ic) Matrix A is non-singular.
(d) Non of ahove.
(8)  Ifr= ry rank of matrix A, then
{a) rEm,
(b) rEn
ic) r = min (m,n)
(d) r £ max (m,n)
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Q-2  Attempt any SEVEN 14
(1} In usual notation explain unite length vector,
(2} Show that basis of veéctor space always exist.
(3) A" is g-inverse of matrix A, FAA™ A = A Givean andther definition of A4~
(4)  Show that quadratic form is in variant under non-singular transformation,
(5] Derive latent roots of 4 = 42,
(6) Define linearly independent vectors,
(7} Write method of obtaining latent vector,
(8)  Write general solutionof AX = b, b # 0
(%) In usual notation show that X = X _
Q3 A Letd; i= 1,2, .k besquare matrices of arder mand 4 — Tf.y A, Consider 06
following
{(a) Af= 4 foralli.
(b))  Aid; =0 forall =, Tap = T,
(c) A*=4
{d:l L= Efﬂ. T
Showthat a,c = b and a b, ¢ = d.

B.  In usual notation for inconsistent system of equations, AX = b.¥X E T, i
show that ||e(X)]| = b'(H = 1}b where H = 4-4 and e(X) = (AX - b).
OR

B.  Explain data matrix, Uncorrected and corrected sum of squares of abservation on j* (g
variable, corrected sum of product of observation on i* and | variable.

Q-4 A State and prove necessary and sufficient condition for matrix {0 be positive definite. 06

B.  Explain : Canonical form under similarity and spectral decomposition of symmetric 06

MEtrix.
OR
B. " moment of quadratic form X'AX ; X ~ N(0,E) is given by 06
r
vt () K- = ~21og 1t = 2AT | then show that K, = 21 (r — 131 2,(AE)" and

discuss special cases forr = 1,2,
Q-5 A, Let 3 be the linear manifold or subspace of solution vectors of homogeneous 06
equations, AX = 0 and p = u(A) linear manifold of set A. Then show that

dim(3) = m — k, where dim{u(a)) = r, = k.

B.  Derive latent roots of centering matrix. 06
OR
B.  Show that g-inverse of any matrix always exist but not unique. 0é
Q-6 A State and prove Full-rank factorization, 06
B.  Let 3 be finite dimentional subspace and vector @ & 3. Then show that there exist 1]

veclorsyand f 3 y # 0 is orthogonal to 3 denoted by &i" E!} and

R {I + E]L 8 €3, Further y and # are unique,
OR

B. In usual notations prove following. (1) Tap = Ty and ry 06
(2) Multiplying matrix by non-singular matrix does not alter rank.
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